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lVly invention relates to rotary pumps of the 
internal gear and externa! gear types. These are 
positive displacement pumps, and may be used as 
accurate meters of the materials pumped. 
In such pumps a pair of gears divides an inlet 
chamber from an ourlet chambér. The material 
being pumped is carried from the inlet chamber 
to the ourlet chamber in pockets between the 
teeth of the gears, which pockets are closed by 
casing elements; and at the ourlet chamber the 10 
meshing of the gears orces the material being 
pumped out of these pockets. 
One of the objects of this invention is to pro- 
vide adjustability in mechanisms of this class. 
The invention is based in part on the concept 15 
of means for shifting the gears relative to each 
other in the axial directions. This together with 
means for keeping the inlet chamber isolated 
from the exit chamber excepting through the 
pumping action of the gears, enables me to ad- 20 
just or vary the actual dispiacement of the 
pump per revolution whfle retaining the advan- 
rage of positive displacement. The variation of 
actual displacement is thus accomplished through 
a variation in the axial extent of the meshing 25 
of the gears, which in turn controls the quan- 
tity of the material pumped or forced out of 
the pockets by the meshing action of the gears. 
In another aspect of my invention, it is my 
object to provide, in a single device, a pair of 30 
pumping means, each driven concurrently at 
the same speed, each being adjustable as set 
forth above, but the adjustment of one being 
inverse to the adjustment of the other. Such 
a dvice may be employed to supply separate 35 
streams of different materials, which streams 
 bear a definite but accurately adjustable rela- 
tionship to each other. This relationship or 
proportion remains the same in spire of varia- 
tions of total delivery effected by varying the 40 
over-all speed of the device. As a consequence, 
my device is an accurate proportionometer as 
well as a pumping means for delivering the sep- 
arate streams of material. 
This object is accomplished by providing in 45 
each pumping section a gear or gear section 
which I shall hereinater designate as an "in- 
dividual gear" meaning a gear or gear section 
individual to its particular pump section. 
other gear, common to the two pumping sec- 50 
tions, meshes with the individual gears. 
propriate casing elements are provided in asso- 
ciation with the individual gears, and a partition 
element co-acting with the common gear is pro- 
vided to divide the pumping sections from each 55 
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other. Provision is made for relative axial move- 
ment of the partition element and the common 
gear. Adjustment may be effected by .moving 
the common gear axially with relation to the 
individual gears, or by moving the individual 
gears and their related casing elements with 
respect to the common gear. It wfll be seen, 
however, that in such adjustment, to the extent 
that the meshing engagement of the common 
gear with one of the individual gears is increased, 
its meshing engagement with the other is 
minished. Hence, the variations of the displace- 
ment of the pumping sections bear an inverse 
relation to each other. Since both pumping sec- 
tions provide positive displacement, the propor- 
tion of the streams may be very accurately ad- 
justed and maintained. 
In another aspect of my invention, which wfll 
be later described, it is my object to provide 
pressure equalization between the inlet and out- 
let of my "pump" thus increasing its accuracy 
as a meter whfle depriving it of the function 
of impelling or pumping the liquid passing 
through it. Since in its broader aspects mF in- 
vention may find use either with or without this 
pressure equalization attachment, I use the term 
"pump," either as noun or verb, when referring 
generally to the delivery of liquid through inter- 
meshing gear devices of the character here dealt 
with, whether the liquid be independentlY, im- 
pelled or not. 
While there are many varieties of positive 
displacement pumps, it will suce for an ex- 
planation of my present invention to .describe 
it in connection with a pump mechanism of the 
external gear type and a pump mechanism of 
the internal gear type. The principal objects of 
my invention which have been set forth above, 
and others which wfll be pointed out hereinafter, 
or will be apparent to one sMlled in the art upon 
reading the specifications, I accomplish by that 
"structure and arrangement of parts of which I 
shall now describe the aforesaid exemplary em- 
bodiments. Reference is made fo the accom- 
panying drawings wherein: 
Figure 1 is a .vertical, longitudinal, sectional 
view of one form of my pump when of the internal 
 gear type. It is a section taken along the line 
I--! of Figure 
Figure . is a horizontal section of the same 
pump taken generally along the line 2--2 in 
Figure 1, but showing the individual gears, the 
partition element, the movable casing structures 
and the adjustment meanS in plan. 
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Figure 3 is a transverse vertical section taken 
along the line S--S of Figure t. 
Figure 4 is a partial section through the rotor 
elements of one of the pump sections. 
Figure 5 is a perspective view of one of the 
movable casing elements. 
Figure 5a is a perspective view of the parti- 
tion element and its associated parts. 
Figure 5b is a horizontal cross section taken 
on the line 5b--Sb of Figure 3. 
Figure 6 is a vertical Iongitudinal section 
through a pump of my invention which is a 
pump oï the external gear type. Itis a section 
taken along the line 6--5 of Figure 7. 
Figure 7 is a transverse vertical section-through 
the same pump taken along the line 7--7 of Fig- 
ure 6. 
Figure 8 is a transverse vertical section taken 
along the line 8--8 of Figure 6. 
Figure 9 is a transverse vertical section taken 
along the line 9--9 o£ Figure 6. 
In Figures- 1 and 2 1 bave ahown a housing 
formed in two parts- and i! which may be 
bolted together by means of fianges, as shown. 
These housing parts are conlïgured to provide a 
central cyIindricat chamber 12 formed by the 
mating-parts of each housïng eIement. In addi- 
tion each housing element provides an ouflying 
oral chamber [3 or f4. (The cross sectional 
shape of these chambers might more accurately 
be described as being iormed of two semicircles 
cormected by parallel straight lines.) 
A common gear, [8, which is hotlow gnd bas 
i-nternal gear teeth 5 on ifs inner periphery, is 
mounted in the cylindrical chamber. Centrally 
i i provided with externaI gear teeth [7. These 
teeth mesh with a gear ! 8 on a shaft ! 6, journaled 
as at 26 and 2! in a portion of the housing ele- 
ment 16. A .portion o the shaft. H} projects as 
af [a from the housing element. ï6. The pro- 
jecting portion may be provided with  suîtable 
drive connecting it to 'a prime mover. The shaft 
9 is he drive shaf for the pump, and through 
the gear 18 if causes the common ger .6 to 
rotate. 
The commor gear may beroçatabLw confied 
within the housing elements by bushings 22 nd 
2. The shoulders adjacent the irmer extremities 
cf.the oval chambers t3 and  nintaln a fixed 
axial positionfor the connnon gear . 
A pair of individual gears 24 and 26 in axial 
alignment, and provided with externl gear teeth, 
mesh with te common gear 5. These indvidual 
.gears are rotatablyjournaled upon a shaSt 26 
extending longitudinally of the device. This shaft 
passes through casing elements indicated at 27 
and .28. T.he tortu-o£ these casing .elements is 
shown, in perspective in Fgure 5. Each casing 
element-has a centra1 hub as.indicated at 29 to 
accep the shaft 25. The hub is part of a body 
indicated at 36.. A te outer end. of the body 
there is a flange 3! shaped  tofit the inner.periph- 
ery.of the oral chambers 13.or f.. Upwadly froï-- 
the hub there extends a fin  the purpose of 
v¢hich is to provide,, in part,, a moins for dividing 
the entrance chamber .fxom the exit chamber in 
tha particular pump sector in which the casing 
i locateoE The inner end of the casing is pro- 
loged as at. $. The length of thi prolongation 
is the saine as the width of the individual gear 
4 or 2 with which the casing element is used. 
'The shape of the prolongation is lunar, as shown. 
T'ne shaft 2 passes through the hub 9 and.is 
. preferabl:¢ splined toit. In.this way the casing 
members 27 and 25 can hold the shaft 2 6 against 
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rotation. The individual gears 24 and 26 are 
mounted on the shaft and lie above the projec- 
tions $$ and 33a. 
If will be seen in Figure 1 that the shaft 26 
5 passes through both casing members 27 and 28. 
The shaït is provided with an enlargement 26a 
intermediate its ends. This enlargement is .an 
eccentric, and if serres fo mourir rotatably a par- 
tition element 3. The partition element bas ex- 
I0 ternal teeth meshing with the internal teeth of 
the common gear 6. Its outer periphery is the 
same as the inner periphery of the common gear, 
and it rotates with the common gear on the ec- 
centric 25a which gives if a pivot co-axial with 
1 the pivot of the common gear. The partition gear 
element 3 is, .however, slidable with respect to 
the common gear ! 5. 
The position of the partition element 34 on the 
eccentric ç6a is maintained in part, as shown, by 
20 the projections 3 and 35a on the casing elements 
27 and 28 and in part by the individual gears 2 
and 28. Suitable wear rings may.be employed. 
The assembly of casing elements, individual gears 
and partition gear element may be held together 
25 on the shaït by nuts 5- atone end and by a 
collar .35 at the other; and it wiI1 be understood 
that .this entire assembly, may be shifteet longi- 
tudinally or aally .with respect to .the common 
gear [5, the parttàon element $4.foliowing the in- 
30 dividual gears 2 and 25, 
The shaft 28 is continued through .one end 
of the housing element [, .which is provded 
w2th a cap SI. An internall.y threaded sleeve 
$8, journaled in a barrel-like extension 9-of 
35 the cap 3], engages the projecting end of the 
shaft 26. This shaït is threaded. The sleeve 
3S is provided with a handwheel.  by means o£ 
which ït.may be turned. Turning this sieeve will 
move the shat 2 longitudinally of the pump 
40 housing, carrying with if the casing elements 27 
and 2, the ïndvidual gears 2 and 26, and the 
partition element S. To give an accurate in- 
dication o£ the longitudinal position of theshaft, 
I provide the seeve 8. with an internally 
5 threaded barrel ! extending over an externally 
threaded sleçve [a which loosely encircIes the 
barrel-like extension 6, and I .markthese oie- 
ments  and la with gppropriate indicia. 
The casing eIements -7 and 6, where they 
:0 slide in the oral chambers 13 and [ may. be 
provided with packing rings - and . The 
end of the housing element IS may be closed with 
a cap . This cap may be provided with an 
inwardly extendingæ hollow nozzle 46 lying with- 
.ç, in a bore 5 in the shaït 2'6. T'ne nozzle 5 may 
bave a lktuid tight and pressure tight engage- 
ment within the bore 5 by means oï seal rings 
7 or the like. The bore 5 terminates in a pas- 
sageway 6 extending longi£udinally o£ the sha£t 
o , and provided with cross-passageways 46 and 
1 to lubricate the bearings oï the individual 
gears 2 and 28 on the shaft, and a cross-pas- 
sageway 5! to lubricate the bearing of the par- 
tition element 3 on the eccentric enlargement 
5 25a o£ the shaft. The chambers I and I.may 
be provided with clean-out openings Ia and 
Ia passing through the walls oï heusing oie- 
ments  and |. 
As shown in Figure 3, each pump section is 
7O Provided with in!et or outlet chambers or pas- 
sageways. Thus the housing elemen |! ls con- 
figured to provide an iniet chamber 82 provlded 
with an inlet coupling 5, and an. outIet cigare- 
ber 8. These passageways or chambers are kept 
75 separate in part by the coacting gears 15 and. 25 
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in their meshing position and in part by the co- 
action of a portion 55 of the housing and the fin 
$2 of the casing element 25. The Passage of ma- 
terial tobe pumped from the inlet chamber 52 
to the ourlet chamber 54, fs in the pockets be- 5 
tween the internal teeth 15 of the common gear 
15 and the pockets between the teeth of the in- 
dividual gear 25, these pockets being closed by 
the lunar extension SS of the casing element 25. 
This fs illustrated in Figure 4; and it will be ap- 10 
preciated that this relarlonship fs that obtain- 
ing in convenrlonal internal gear types of posi- 
tive displacement pumps. In my apparatus, 
however, by shifrlng the longitudinal or axial 
position of the shaft 25, I can shift the position 15 
of the individual gear X5 with respect to that of 
the common gear 5. This varies the longi- 
tudinal area of meshing of these gears, and 
changes the speciflc displacement of the pump 
section. The effective volumes of the pockets 20 
aforesaid do not change; but the amount of ma- 
terial displaced ïrom these pockets by the mesh- 
ing of the gears at the ourlet side of the pump 
does change with the relative longitudinal po- 
sitions of the gears, and hence the displacement 25 
of the pump section changes in the way set 
forth above. Further, it wfll be noted that the 
individual gears 24 and 25, together with their 
appropriate casing secrlons, move as a unit with 
respect to-the common gear 5. Hence as the S0 
length of the meshing engagement of the indi- 
vidual gear 25 with common gear 5 increases, 
the length of meshing engagement of the indi- 
vidual gear 24 with the common gear 5 de- 
creases, the partition element $4 moving with the 35 
individual gears. Thus, the parrlcular displace- 
ment of one pump section fs increased at the ex- 
pense of the particular displacement of the other 
pump section in an inverse relarlonship. An ac- 
curate proporrloning of the streams fs thus oh- 40 
tained, irrespective of the actual speed of the 
pump. 
In Figure 3, I have shown another housing 
element 55 attached by flanges to the top of the 
housing element I. The portion 55 fs so con- 45 
figured as to provide a chamber 5, connected 
with the ourlet chamber 54, and lying directly 
above the inlet chamber 52, ïrom which it fs 
separated by a flexible diaphragm 5S. This dia- 
phragm fs connected through suitable flanged 50 
bearing members to an upwardiy extending valve 
stem 59, terminating in a valve element 50 hav- 
ing truncated conical shoulders at 5}« and 5} 
each surmounted by a guide portion of web 
shaped cross section (as shown in Fig. 5). 55 
These shoulders coact with valve seats in the 
walls of the ourlet passageway 5 . This passage- 
way may be provided with coupling means 52. 
Pumped material in the ourlet chamber 5 can 
get into the passageway 6! only through the 60 
variable openings 6}« and 6}. The position of 
the valve stem 6}, and thus the size of the open- 
ings at 60« and 6}, fs controlled by the oppos- 
ing pressures on the opposite sides of the dia- 
phragm 58, i. e. the pressures in the inlet cham- 65 
ber 52 and the ourlet chamber 5. The pressure 
in the ourlet chamber 5 in turn fs controlled 
by the size of the openings at 6« and 6}. Since 
the effective areas of the lower and upper sur- 
faces of the diaphragm 58 and the valve mem- 70 
bers attached thereto are substanrlally equal, this 
arrangement results, when the "pump" is de- 
livering liquid supplied to fbunder positive pres- 
sure, in the valve stem 6 taking a position which 
restricts the openings 6}a and 6}b enough to ,: 
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create a back pressure in the ourlet chamber 
substantially equal to the externally imposed 
pressure on the fiuid entering the inlet chamber 
5. Thus the liquid fs metered through the pump, 
but not impelled thereby, from the inlet chamber 
5 to the ourlet chamber 5 with essenrlally no 
gain or loss in pressure. This circumstance tends 
to eliminate any tendency for leakage or short 
circuiting of the liquid past the ends of the gear 
wheels or betweenthe ends of the gear teeth 
and the surrounding housing members or along 
other undesired paths, even though the supply 
pressure in the inlet chamber 52 fiuctuates rather 
widely, or even though the several parts of the 
pump bave worn to such an extent that the clear- 
ances are more than the minimum working clear- 
ances. A manually operated means for forcing 
the valve stem 6{} into a position such that the 
valve spaces at 6}a and 6}b are open, for clean- 
ing purposes or when using the metering re 
vice as a true pump, fs indicated at 6S. A simi- 
lar pressure control housing element and ap- 
purtenances indicated at 56a in Figure 1 fs pro- 
vided for the other pump section. 
Other forms of displaceable barrier between 
inlet and ourlet chambers, to control the opening 
of a valve regulating the passage of liquid 
through one of these chambers, may be employed 
if desired. 
Although the metering pumps herein described 
may be operated so as to impel the liquid being 
metered, thus serving the dual purpose of a true 
pump and meter, I prefer for greater accuracy 
of metering to impel the liquid by some inde- 
pendent means, such as a separate delivery pump 
in the line ahead of the metering pump, or a 
constant head liquid supply tank. Furthermore 
I fmd that the most satisfactory results are ob- 
tained when the liquid to be measured fs deliv- 
ered to the metering pump at a substantially 
constant pressure, and also when the metering 
pump discharges themetered liquid against a 
substantially constant back pressure, which may 
conveniently be provided by means of an ad- 
justable pressure regulating valve in the dis- 
charge line. 
In Figures 6 to 9 inclusive I have illustrated 
the principles of my invention applied to a gear 
pump of the external gear type, which fs also 
preferably provided with pressure equalizing at- 
tachments as described above. In this external 
gear metering device the common gear 64, in- 
stead of being the driving gear, fs driven by the 
individual gears 65 and 66. Also instead of 
being fixed longitudinally of the housing mem- 
bers, the common gear moves in this embodi- 
ment, whfle the individual gears remain in thè 
saine positions with respect to the housings. 
I have indicated a pair of housing members 
at 6 and $. These are bolted together by 
means of flanges as shown. They are con- 
figured internally to provide oval chambers 
and 
The common gear 64 fs rotatably mounted 
upon a non-turning shaft . At the ends of 
the common gear there are casing members 
2 and ,S. The outer ends of these members 
are of oblong configuration and entirely flll the 
cross-sections of the chambers 69 and . They 
may be provided with seal rings as indicated 
at 4 and 5. The inner ends of these members 
are shaped as. indicated at 6 in Figure 8. The 
shaft ! passes through these casing members, 
which, together with the common gear 64 form 
a unit movable as such in the chambers 69 and 
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/D, The .shaf 71 is preferably splined fo the 
easing members 72 .and 73, .and the assemb]y 
-is held ogether by means .of nuis and a eollar 
.as .deseribed above. The saine general type of 
lubrieating means may be provided; and I also 
provide the saine type of-means for shifting 
the shaft 7! longitudinally and the saine type 
of mierometer means for indieating ifs position. 
The individual gears 85 and 68 are splined 
to a shaft 77. T-his shaft has bearings 75 .and 
79 in end caps 50 and 51 for the housing mem- 
hors. The projecting end of the shaft as at 
77« fs connected to a suitable source of power. 
It will .be noted also that the shaft 77 passes 
through the enlarged outer end portions of the 
.casing members 72 and 73. 
I also mount casing members 82 and 83 on 
the shaït 77. These casing members, which 
may be provided with seal rings as indicated 
a-t-52@ and $3a, .are circular in form as shown 
t $2 in Figure 8; and the individual gears 
$-and 8 together with the casing members 
and 83 forma unit assembled .by collars on the 
shaft 77. 
In this embodiment of my invention the 
partition means comprises a plate  held 
tween the fianges of the main housing member, 
As vill be most clearly seen in Figure 9, this 
plate bas a circular perforation 85 co-axial with 
the sha£t 7|. In this perforation I journal a 
rotary partition member 8 ha¥ing interior teeth 
meshing with the teeth of the common gear , 
As the common gear  moves axially, ifs surface 
can slide throuh this rotary partition membe 
while the latter maintains ifs alignment with 
the stationary partition element 84. The parti- 
tion fs held in çosi.tion partially by shoulders 
on the .ends of the housing members and partial- 
ly .by engagement between the individual gears 
5 and , as will be apparent ïrom Figure 6. 
As shown in Figure 7, the housing elements 
67 and 8 are î-urther comïgm-ed to provide an 
inlet ehamber 87 and an ourlet chamber 88. 
The material being pumped passes from the 
inlet ehamber 8.7 fo the outiet chamber 88 in the 
pockets between the teeth of the gears ai the 
upper and lower porons of the housing, these 
pockets being closed by the housings. The 
meshing of the gears forces the pumped ma- 
terial out of the pockets in the ourlet chamber 
88. The partition means 84 keep the pump 
seetions isolated from each other ai all rimes; 
but by shifting the common gear 84, the extent 
of meshing of the common gear with either of 
the individual gears can be varied, and this 
variation will be inverse as respects the two 
ndividual gears. Thus while the volume of 
the pockets does hot change, the amount of 
pumped materiat ïorced out of them by the 
meshing of the gears does change, and hence the 
specific delivery of each pump section per rota- 
tion of the drive shaft 77. 
If will :be seen that in both embodiments of 
my invention the combined lengths of the indi- 
vidual gears fs substantially greater than the 
length of the common gear. In each embodi- 
ment there are casing elements which more 
with the movable rotary element or elements 
and serve as seals. In each case, there fs a 
partition element continuously effective fo seal 
oe pump section from the other, but movable 
v¢ith respect fo the common gear, though mesh- 
ing and rotating with 
Modifications may be ruade in my invention 
without departing from the spirit of if. Having 
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thus described my invention in certain exemplary 
embodiments, what I claire as new and desire 
to secure by Letters Patent is: 
1. In a pump, a housing having two set of 
5 inlet and ourlet chambers, a common gear in 
said housing, a pair of individual gears in said 
housingi each in meshing relationship with said 
common gear, means coacting with the teeth of 
said gears fo close pockets formed between said 
10 teeth for the travel of material being pumped 
rom said inlet chambers to said ourlet chambers, 
and means for eiïecting a shifting of the axial 
positions of said common gear and said indi- 
vidual gears whereby to vary the axial extent oî 
15 the meshing of said common gear with said indi- 
vidual gears inversely, and further means for 
dividing said sers of inlet and ourlet chambers, 
said means comprising a partition element hav- 
ing teeth which maintain a continuous meshing 
0 with atl of the teeth o£ said common gear, said 
element being rotatable with said common gear 
but slidable axially with respect to if, while main- 
taining a fixed axial position with respect to said 
individual gears and extending in part ai least 
5 between said ïndividual gears. 
2. The structure claimed in claire 1, wherein 
said severat gears are gears with external teeth, 
and wherein said rotating partition element fs a 
member surrotmding said common gear and har- 
O0 ing infernal teeth. 
3. The structure claimed in claire 1, wherein 
said common gear bas internal teeth, and where- 
in said individual gears bave external teeth, said 
rotary partition element being a member located 
35 within said common gear, and having external 
teeth. 
4. The structure claimed in claire 1, wherein 
said several gears are gears with external teeth, 
and wherein said rotating partition element fs 
4O a member surrounding said common gear and 
having infernal teeth, and including casing ele- 
ments within said housing slidable with respect 
fo each other, and maintaining a fixed relation- 
ship respectively with the ends of said several 
45 gears. 
5. The structure claimed in claire 1, wherein 
said several gears are gears with external teeth, 
and wherein said rotating partition element fs 
a member surrounding said common gear and 
5O having internal teeth, and including casing ele- 
ments within said housing slidable with respect fo 
each other, and maintaining a fixed relationship 
respectively with the ends of said several gears, a 
rotatable drive shaft wïthin said housing fo which 
55 said individual gears are non-rotatably aflïxed, 
and a nvn-rotatable but axially movable shaft in 
said housing upon which said common gear fs 
rotatably mounted but by means of which the 
said gear may be shifted axially, said shaft con- 
6O stituting in part said means for shifting. 
6. In a pump, a housing ïormed in two joinable 
,parts, each part having inlet and ourlet cham- 
bers, a common gear in said housing, a pair of 
individual gears in said housing each of said gears 
65 in meshing relationship with said common gear, 
casing means in said housing mainaining respc- 
tively fixed relationships with the outer ends oï 
said common gear and said individual gears, and 
a partition means for dividing said housing so as 
7O to divide the inlet and ourlet chambers of one o 
said parts frvm the inlet and ourlet chambers of 
the other of said parts, said partition means cem- 
prising a plate held between the parts o said 
housing, and a rotatable section in said pIate sur- 
5 rounding said common gear and having teeth 
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meshing with.the teeth of said common gear but 
slidable along ifs length, means for effecting a 
driving connection to at least one of said gears, 
and means for effecting a shifting of the axial 
relatonships of said common giar and said indi- 
vidual gears whereby, inversely, to vary the .axial 
extent of the mashing of said common gear with 
each of said individual gears. 
7. A proportion]ng pump comprising in com- 
bination a housing with two sers of in]etand 
ourlet chambers, a rotary, internally toothed gear, 
having liquid-tghtconnection with said housing 
peri,pheraily, a pair of indiiidual giars within 
said housing, said gears ,being coaxial, having ex- 
ternal teeth, and having meshing relationship 
with the eeth of said rst-mentioned gear, a 
shaft upon which said individual gears are rotat- 
ably mounted, casing means mo.unted on said 
shaft, and slidable within said housing, and parti- 
tion means for dividing said sers of inlit and out- 
let openings, said partition means including a 
rotary element located in part between said indi- 
vidual giars, and having ixternal teeh meshing 
with the teeth of said firs-mentioned gear, said 
rotary element rotating with said first-menioned 
gear, means for driving said first-mentioned 
gear, and means for shifting said shaf in an 
axial direction whereby inversely fo vary the 
axial extent of the meshing of said individual 
gears respectively with said common gear. 
8. A proportioning pump comprising in com- 
bination a positive displacement rotary gear 
pump mechanism in which the fiuid being 
pumped is moved from the intle side fo he 
ourlet side by he movement of teeth of inter- 
meshing gears in slidable contact with close 
fitting walls, a common gear, two coaxial indi- 
vidual gears in mishing relationship with said 
common gear, a partition adapted to close the 
cross section of the pump in a plane perpen- 
dicular to the pump axes, and intermediate the 
ends of said individual gears, said partition com- 
prising a circular rotatable portion engaging the 
toothed surface of said common gear and being 
axially displaceable thereon, and means for 
effecting an axial displacement of said gears 
whereby he axial extent of he intermeshing of 
said common gear with said individuai gears o.r 
the opposite sides of said partition may be in- 
versely varied, said pump having housing means 
with two sers of in]et and ourlet chambers sepa- 
rated in part at least by said partition, whereby 
two separate streams may be delivered by said 
pump at any pre-determined volumetric ratio, 
which ratio may be varied. 
9. Aproportioning pumpfor pumpingwo fiuids 
separately and in adjustble proportions com- 
prising in combination a positive displacement 
rotary gear pump mechanism in which he fiuid 
being pumped is impelled from the in]et side to 
the ourlet side by the movement of the teeth of 
intermeshing gears in sliding contact with close 
fitting walls, inermeshing gears, means for shift- 
ing one of said gears -axially with respect to the 
other, and partition means intermediate the 
ends .of both said gears, said partition means 
having a fixed axial position with respect fo one 
of said gears, and interrupting the teeth of said 
one of said gears at the midpoint thereof, and 
being rotatable with he other of said gears, but 
slidable along he surface of said other gear to a 
plurality of axial positions. 
10. A proportioning pump capable when oper- 
ated at fixed speed of delivering wo separate 
fiuld streams at any predetermined volumetric 

rato, which may be varled, and comprising a 
housing, a pair of intermeshing gears rotatble 
within said housing, the rst of said gears hav- 
ing non-interrupted .teeth and the second haw 
5 ing teeth centally interrupted by a partition, 
said partton alapted to close completely the 
cross section of said pump in the plane of said 
interruption and tus to divide the housing into 
two separate compartments, said partition com- 
10 prising a circular rotatable portion engaging te 
entire toothed surface Of an axiai segment of te 
first of said gears and being axially displaceable 
thereon, said partition having a circularopening 
permitting passage therethrough of the shaft of 
15 one of said gears, means for regulating the axiai 
position of said partition, together with said sec- 
ond gear with respect to said first gear whereby 
the axial extent of the intermeshing of said first 
gear with said second gear on the opposite sidos 
20 of said partition is regulated, inversely, two arcu- 
are surface members, each adapted robe in slid- 
ing contact with full axial extent of the top sur- 
faces of the teeth of a different one of said gears, 
each over an arc substantially diametrically op- 
0_5 posed to the line of intermeshing, two arcuate 
surface members, each adapted to be .in sliding 
contact with the opposite end potions of the 
top surfaces of teeth of said second gear which 
extends beyond the respective ends of the first 
0 gear, each over an arc passing through a pro- 
longation of the line ai which said top surfaces 
contact the inter-toothed vaileys of said first 
gear, and .members in said housing adapted to 
provide planar walls perpendicular to the gear 
35 shafts and adjacent the lateral ends of the 
toothed valleys of said first gear, end members in 
said housing alapted to provide planar walls 
perpendicular to the gear shafts and adjacent 
the lateral ends of the toothed valleys of said 
40 second gear, a barrier within said housing di- 
viding each of the two compartments thereof 
into two cells, one on each side of an imaginary 
plane passing through the axes of the two gear 
shaf, said cells being in communication with 
45 one another on]y by means of movable inter-tooth 
spaces enclosed between the toothed surfaces of 
the gears, the arcuate surface members, the par- 
tition, and the end members, said housing hav- 
ing in]et and outlet openings on each side of said 
50 partition, and means to drive one of said gears. 
11. A proportioning pump comprising a hous- 
ing, slidable casings within said housing, said 
casings having a median portion which, with the 
housing provides an annular chamber, an inter- 
55 nally toothed annular gear rotating in said hous- 
ing and said chamber, and non-slidably held 
within the housing, he casings having length- 
wise vanes on each side of the rotating member 
dividing the two ends of the casing into an inlet 
60 portion and an ourlet portion, said gear having 
teeth on its exterior for driving the same by 
means of an external gear, a shaft extending 
into the housing and secured to said casings, a 
pair of gears idly mounted on said shaft, one on 
65 each side of a partition, the teeth of said pair of 
gears meshing with the teeth of said first men- 
tioned gear, a partition mounted within the first- 
mentioned gear and held against sliding more- 
ment on said shaft, said partition having teeth 
70 which match and enter the inter-tooth spaces 
within the first-mentioned gear, said partition 
being rotatable but non-slidable on said shaft, 
and means for moving the shaftlengthwise, 
thereby moving the partition and second-men- 
T5 tionei gears for the purpose described. 
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12. In a proportioning pump oï the gear type 
for pumping two fluids separatelY and in adjust- 
able proportions, a pair oï gear elements in:meshr 
ing relationship, one of said gear elements being 
of greater axiat extent than the other,,said gear 
element of greater axial extent being divided into 
two parts, a partition element having a fixed re- 
lationship with said longer gear at a pre-deter- 
mined losition but rotatable with the shorter 
gear and having teeth maintaining a cQntinuous 
inter-meshing relationship with alt of the .teeth 
of the shorter gear, housing means having two 
sers of inlet and ourlet chambers, one set being 
locate.d on each side of said partition .element. 
and means for shifting said gears axiaHy with 
respect to each other within said housing. 
]3. In combinatiQn, with a pump according to 
clain 1, means for severally equalizing the inlet 
and sutle pressures between the inlet and out- 
le. chambers respectively of said sers» .comprising 
displaceable barre elements, separating each of 
said inlet chambers, from its respective outiet 
chambers,, each of said barriers having substanr 
tially equal..effective areas exposed fo the presr 
sues in said chambers fo wt]ich i is exposed, a 
valve for controlling the passage of fluid through 
one of said chambers of each set, and an opera- 
tiv.e,connection.between each .of said barriers and 
ifs r.espectve.valve. 
]4. In combination with a pump according to 
claire 7, means for severally equalizing the inlet 
and ourlet pressures be.tween the inlet and ourlet 
chambers rçspectivety of said sers, comprising 
displaceable barrier elements separating each of 
saïd inlet .chambers from its respective outle 
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.chambers, each of said bam-iers having substan- 
tially equal effective areas exposed to the pres- 
sures in.said chambirs to which itis exposed, a 
valve ïor controlling the passage of fluid through 
5 one of said chambers of each set, and an opera- 
tire connection between each of said barriers and 
its respective valve. 
15. In combination with a pump according to 
claim 8, means ïor severally equalizing the irflet 
10 and ourlet pressures between the inlet and out- 
le chambers respectively oï sald sers, compris- 
ing displaceable barrier elements separating each 
of said inlet chambers from ifs respective ourlet 
chambers, each of said barriers having substan- 
15 tially equal effective areas exposed to the pres- 
sures in said chambers to which it is exposed, a 
valve for contro]]ing the passage of fluid through 
one of said chambers of.each set, and an opera- 
tire connection between each of said barriers and 
20 its zespective valve. 
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